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1. Introduction

Within the TMAP, there are the following parameter-groups concerning monitoring of birds:
1.1. Numbers and distribution of breeding birds 

1.2. Breeding success 

1.3. Contaminants in bird eggs 

1.4. Monitoring of migratory birds 

1.5. Beached Bird Survey
National Coordinator Groups on the Joint Monitoring of Breeding and Migratory Birds (JMBB and JMMB) have been appointed and are responsible for the organization, implementation and assessment in their countries and the assessment and documentation of the trilateral program. Furthermore, these groups are responsible for the harmonization of the program, the guidelines and the methods as well as the coordination and implementation of testing phases/pilot projects for TMAP-parameters, which should be installed on the trilateral level.  

The Wadden Sea States have committed themselves to monitor birds in the Wadden Sea as contracting parties to a number of international agreements, conventions and treaties. In particular, the Ramsar Convention, Bonn Convention, Bern Convention, EU-Bird resp. Habitat Directive, African-Eurasian Waterbird Agreement, OSPAR Convention, Memorandum of Intent between the Wadden Sea and the Wash resp. Guinea-Bissau.

1.1. NUMBERS AND DISTRIBUTION OF BREEDING BIRDS
1.1.1.  INTRODUCTION

The Joint Monitoring Program of Breeding Birds in the Wadden Sea started already in 1989 (Fleet, 1989). The National Coordinator Group on the Joint Monitoring of Breeding Birds (JMBB) is responsible for the coordination, implementation, assessment and documentation of the monitoring program on breeding birds.
1.1.2.  Objectives
The monitoring of breeding birds is carried out to detect and assess 

· Population sizes and distribution of breeding birds throughout the Wadden Sea as well as population trends;

· Impact of climate changes on breeding bird populations;

· Impact of fisheries on breeding bird populations;

· Impact of recreational activities on breeding bird populations;

· Impact of agricultural changes (e.g. grazing) on salt marshes as natural breeding habitats of birds.

1.1.3.  Monitoring requirements

Wadden Sea Plan
Targets on “Birds”: 

· Stable or increasing numbers and distribution taking into account that abundance of species is in line with prevailing physiographic, geographic and climatic conditions.

· Breeding success and survival determined by natural processes.

· Breeding, feeding, moulting and roosting sites supporting a natural population.

· Undisturbed connectivity between breeding, feeding, moulting and roosting sites.

· Fluctuations in food stocks determined by natural processes.

· Habitat, food stocks and connectivity between habitats supporting a favourable conservation status.
Birds Directive (BD)

Article 2: Measure to maintain the bird population

Article 3: Measure to preserve, maintain or reestablish a sufficient diversity and area of habitats

Article 4: Special conservation measures for Annex I species and for regularly occurring migratory species not listed in Annex I. 

Annex I List of species

Annex V: List of endangered species, important areas, data on population level, taking of wild birds, species as indicators of pollution, effects of chemical pollution.

Habitats Directive (HD)

Birds are characteristic species of marine habitat types and are part of HD monitoring and reporting scheme. 

Water Framework Directive (WFD)

Not relevant

OSPAR

Biological Diversity and Ecosystems Strategy, Annex V and Appendix 3

Ecological Quality Objectives (EcoQO): 

EcoQO Issue 3: 

3.6 Seabird population trends as an index of seabird community health. 

EcoQO Issue 7 “threatened and/or declining species”: 
presence and extent of species in the North Sea as shown on the Initial OSPAR List.
Ramsar

„Monitoring and analysis of the ecological character of the site and for assessing the status and trends of wetlands … of […], flora and fauna, […], conservation measures and potential threats.”

AEWA

Regional Agreement under the Bonn Convention. 

Annex 3 Action Plan:

Article 5: 

- “endeavour to monitor the populations listed in Table 1. The results … shall be published or sent to appropriate international organizations, to enable reviews of population status and trends.

- … cooperate with a view to determining the migration routes of all populations listed in Table 1, using available knowledge of breeding and non-breeding season distributions and census results, and by participating in coordinated ringing programmes.”

1.1.4.  Definitions

All definitions and methodical descriptions are given in the guidelines "Monitoring of Breeding Birds in the Wadden Sea” (Hälterlein et al., 1995).

New added species of breeding birds relevant for the monitoring program are Little Egret (Egretta garzetta), Barnacle Goose (Branta leucopsis), Wigeon (Anas penelope) and Pintail (Anas acuta).

[revision of the guidelines "Monitoring of Breeding Birds in the Wadden Sea” is recommended]

1.1.5.  TMAP Monitoring Strategy

The existing Joint Monitoring program of Breeding Birds (JMBB) have been successful for over 15 years and should be continued. The frequency for monitoring and reporting will be linked to the 6-year reporting period (in accordance with the HD, BD) by the bird expert groups.

Table 1.1.5 Parameters with monitoring locations and frequencies and the relation to the other monitoring requirements.
	Parameters 
	Description
	Location
	Frequency
	Other
	BHD
	OSPAR
	Remark

	Breeding Birds
	
	
	
	
	
	
	

	Number and distribution of breeding birds
	a. census areas, 

b. complete surveys of selected species 

c. periodical counts of a larger range of species within the entire area. 
	According TMAP /JMBB guidelines
	annual, 5 y (total counts)
	X
	X
	
	Inclusion of additional  species in preparation by JMBB.

Financial implications to be assessed.


1.1.6.  Methods
The detailed guidelines "Monitoring of Breeding Birds in the Wadden Sea” were published in the volume "Wadden Sea Ecosystem No. 3” (Hälterlein et al., 1995).
1.1.7.  Monitoring areas 

The program on Monitoring Breeding Birds in the Wadden Sea "Numbers and distribution of breeding birds” includes: 

· selected census areas: at least two areas (four areas for Oystercatcher and Redshank) in each sub-region (The Netherlands, Lower Saxony, Schleswig-Holstein and Denmark), 

· periodical counts of a larger range of species within the entire area. 

1.1.8.  parameters

· annual counts in a number of census areas,  

· complete annual surveys of selected species (starting in 1990) (Fleet et al., 1992),
· periodical counts of a larger range of species within the entire area. These total counts of the entire area have been repeated at five yearly intervals (1990, 1996, 2001, 2006...). In Future, the interval will be adapted to the framework of the BD. The results are regularly published (Fleet et al., 1994; Melter et al., 1997; Rasmussen et al., 2000; Koffijberg et al., 2006).

1.1.9.  Frequency and time 

Annual surveys of the colonial and rare breeding birds and annual counts in the census areas aim to detect population trends.

Every six years complete census of all selected species in the entire Wadden Sea during the breeding season (will be adapted to the framework of the BD).

1.1.10. Assessment
The ecological targets regarding breeding birds, as agreed at the Trilateral Governmental Conference in Leeuwarden (1994), will be used for the assessment in the Wadden Sea: 

· favorable conditions for breeding birds,
· natural flight distances.
1.1.11. Reporting

All data obtained from aerial and field surveys should be transferred to a geographical information system (GIS) for the analysis and assessment of the data (spatial and temporal development) and in combination with other GIS based information. 

The frequency for monitoring and reporting will be linked to the six-year reporting period (in accordance with the HD, BD) by the bird expert groups.

1.1.12. Quality Assurance  

Every year a Quality Assurance Meeting (QAM) is hold on different sites along the Wadden Sea coast to proof, test and discuss recent methods and practicability. Reports of these evaluation meetings are existing (Blew, 2003).

1.1.13. Monitoring Authorities  

Denmark
· Danmarks Miljøundersøgelser (DMU/NERI)

Germany 

· Landesbetrieb für Küstenschutz, Nationalpark und Meeresschutz (LKN)

· Niedersächsischer Landesbetrieb für Wasserwirtschaft, Küsten- und Naturschutz (NLWKN)

· Nationalparkverwaltung Niedersächsisches Wattenmeer (NLPV)

The Netherlands

· SOVON Vogelonderzoek Nederland 

1.1.14. Literature
Bakker, J., N. Dankers, F. de Jong, C. Gätje, T. Pedersen, P. Potel & K. van Berkel, 1997. Assessment Report of the Wadden Sea Ecosystem. Wadden Sea Ecosystem No.7, Common Wadden Sea Secretariat, Wilhelmshaven, Germany.

Blew, J., 2003. Evaluation of the results of quality assurance activities of monitoring breeding birds 1993-2001 – Technical Report. Common Wadden Sea Secretariat, Wilhelmshaven, Germany. 

Council Directive of 2 April 1979 on the conservation of wild birds (79/409/EEC), OJ L 103, 25.4.1979, p. 1.
Dijksen, L. & B.J. Koks, 2003. Broedvogelmonitoring in het Nederlandse Waddengebied in 2002. Sovon-monitoringrapport 2003/03. SOVON, Beek-Ubbergen.

Essink, K., C. Dettmann, H. Farke, K. Laursen, G. Lüerßen, H. Marencic & W. Wiersinga (Eds.), 2005. Wadden Sea Quality Status Report 2004, Wadden Sea Ecosystem No. 19, Common Wadden Sea Secretariat, Wilhelmshaven, Germany.
Fleet, D.M., J. Frikke, P. Südbeck & R.L. Vogel, 1994. Breeding Birds in the Wadden Sea 1991. Wadden Sea Ecosystem No.1, Common Wadden Sea Secretariat, Wilhelmshaven, Germany. 

Fleet, D.M., 1989. The Joint Monitoring Project for Breeding Birds in the Wadden Sea. Report to the Trilateral Cooperation on the Protection of the Wadden Sea. 

Fleet, D.M., J. Frikke, J. de Vlas & R. de Vries, 1992. The Joint Monitoring Project for Breeding Birds in the Wadden Sea. Annual Report 1990. Common Wadden Sea Secretariat, Wilhelmshaven, Germany. 

Hälterlein, D., D.M. Fleet, H.R. Henneberg, T. Mennebaeck, L.M. Rasmussen, P. Südbeck, O. Thorup & R.L. Vogel, 1995. Guidelines for Monitoring of Breeding Birds in the Wadden Sea -Summary (in Dutch, German, Danish). Wadden Sea Ecosystem No.3, Common Wadden Sea Secretariat, Wilhelmshaven, Germany. 

Koffijberg, K., L. Dijksen, B. Hälterlein, K. Laursen, P. Potel & P. Südbeck, 2006. Breeding Birds in the Wadden Sea in 2001 - Results of the total survey in 2001 and trends in numbers between 1991-2001. Wadden Sea Ecosystem No. 22. Common Wadden Sea Secretariat, Trilateral Monitoring and Assessment Group, Joint Monitoring Group of Breeding Birds in the Wadden Sea, Wilhelmshaven, Germany.
Melter, J., P. Südbeck, D.M. Fleet, L.M. Rasmussen & R.L. Vogel, 1997. Changes in breeding bird numbers in census areas in the Wadden Sea 1990 until 1994. Wadden Sea Ecosystem No. 4. Common Wadden Sea Secretariat, Wilhelmshaven, Germany.

Rasmussen, L.-M., D.M. Fleet, B. Hälterlein, B.J. Koks, P. Potel & P. Südbeck, 2000. Breeding birds in the Wadden Sea in 1996. Results of a total survey in 1996 and of numbers of colony breeding species between 1991 and 1996. Wadden Sea Ecosystem No. 10. Common Wadden Sea Secretariat, Wilhelmshaven, Germany.
Thyen, S., P.H. Becker, K.-M. Exo, B. Hälterlein, H. Hötker & P. Südbeck. 1998. Monitoring breeding success of coastal birds. Final report of the pilot studies 1996-1997. Wadden Sea Ecosystem No. 8. Common Wadden Sea Secretariat, Wilhelmshaven, Germany.

1.2. BREEDING success
1.2.1.  Introduction

The proposed parameters “breeding success” is a suitable parameter and should be included in the revised TMAP. It is the most important indicator to assess the state of a bird population, acts as an “early warning signal” and complements the other bird monitoring parameters. 

1.2.2.  Objectives 
The monitoring of breeding success is carried out to detect and assess

· the response of these species to changes in pollution levels which may affect the abundance and physiological functions of species leading to structural changes in the ecosystem, 

· the effects of recreational activities on the occurrence and abundance of species (including population size, growth and reproduction of species).
1.2.3.  Monitoring Requirements

Wadden Sea Plan
Targets on “Birds”: 

· Stable or increasing numbers and distribution taking into account that abundance of species is in line with prevailing physiographic, geographic and climatic conditions.

· Breeding success and survival determined by natural processes.

· Breeding, feeding, moulting and roosting sites supporting a natural population.

· Undisturbed connectivity between breeding, feeding, moulting and roosting sites.

· Fluctuations in food stocks determined by natural processes.

· Habitat, food stocks and connectivity between habitats supporting a favourable conservation status.
Birds Directive (BD)

Article 2: Measure to maintain the bird population

Article 3: Measure to preserve, maintain or reestablish a sufficient diversity and area of habitats

Article 4: Special conservation measures for Annex I species and for regularly occurring migratory species not listed in Annex I. 

Annex I List of species

Annex V: List of endangered species, important areas, data on population level, taking of wild birds, species as indicators of pollution, effects of chemical pollution.

Habitats Directive (HD)

Birds are characteristic species of marine habitat types and are part of HD monitoring and reporting scheme. 

Water Framework Directive (WFD)

Not relevant.
OSPAR

Biological Diversity and Ecosystems Strategy, Annex V and Appendix 3

Ecological Quality Objectives: 

EcoQO Issue 3: 

3.6 Seabird population trends as an index of seabird community health. 

EcoQO Issue 7 “threatened and/or declining species”: 
presence and extent of species in the North Sea as shown on the Initial OSPAR List. 

Ramsar

„Monitoring and analysis of the ecological character of the site and for assessing the status and trends of wetlands … of […], flora and fauna, […], conservation measures and potential threats.”

AEWA

Regional Agreement under the Bonn Convention. 

Annex 3 Action Plan:

Article 5: 

“endeavour to monitor the populations listed in Table 1. The results … shall be published or sent to appropriate international organizations, to enable reviews of population status and trends.

1.2.4.  Definitions

Methods of the pilot study are described in Thyen et al. (1998). A revision after the first year of implementation (in 2010) is strongly recommended. 

1.2.5.  TMAP Monitoring Strategy

The first draft of the guideline has been presented and discussed at the extra JMBB meeting in Wilhelmshaven on August 29, 2007. Different options of implementation (scientific validity versus different budgets) including a baseline scenario with a minimum of sample sites, parameters and species has been discussed and agreed at the JMBB 07/2 meeting on October 31, 2007. 

Table 1.2.5: Parameters with monitoring locations and frequencies and the relation to the other requirements.
	Parameters 
	Location
	Frequency
	Method
	Other
	BHD
	OSPAR
	Remark

	Breeding Birds
	
	
	
	
	
	
	

	Hatching success (birds)
	2-4 sites per region
	Annually (between April - July)
	According TMAP pilot project
	X
	X
	
	15 regions in total

	Reproductive success (birds)
	2-4 sites per region
	Annually (between April - July)
	According TMAP pilot project
	X
	X
	
	15 regions in total


1.2.6.  Methods

According to Final Report of the Pilot Study 1996-1997 (Thyen et al., 1998). A draft methodical guideline and field work manual has been written by Kees Koffijberg & Stefan Schrader in 2010, on behalf of Joint Monitoring Group for Breeding Birds (JMBB), for the use on a national level in respect to different bird species and monitoring sites (for further details see Breeding Success Guideline).

1.2.7.  Monitoring Locations  

Selected census areas: at least two areas in each sub-region (four areas for Oystercatcher and Redshank). Disturbances should be reduced to a minimum.  

1.2.8.  Parameters

For the monitoring of breeding success, a well-established set of parameters is available (Exo et al., 1996; Thyen et al., 1998; Willems et al., 2005):

· Onset of laying

· Clutch size

· Hatching success

· Growth of chicks (as indicator for condition)

· Survival of chicks (fledging success)

· Reproductive success (final breeding success)

For practical reasons, not all parameters are relevant for all species. Some species can only be monitored during the nest-period, others only during the chick-rearing period (also with respect to disturbance, e.g. no visits to spoonbill-colonies during incubation because this species is easily disturbed). Table 1.2.8 lists all potential species and relevant parameters for each species.

Table 1.2.8: Species and parameters to be monitored in a TMAP monitoring scheme for breeding success in the Wadden Sea. x possible, - not possible or not recommended because of disturbance.
	Species
	hatching success
	clutch size
	onset laying
	reproductive success
	growth chicks
	survival chicks

	Eurasian Spoonbill
	-
	-
	-
	x
	-
	-

	Common Eider
	-
	-
	-
	x
	-
	-

	Oystercatcher
	x
	x
	x
	x
	-
	x

	Avocet
	x
	x
	x
	x
	-
	x

	Black-headed Gull
	x
	x
	x
	x
	x
	x

	Lesser Black-backed Gull
	x
	x
	x
	x
	x
	x

	Herring Gull
	x
	x
	x
	x
	x
	x

	Sandwich Tern
	x
	x
	x
	x
	x
	x

	Common Tern
	x
	x
	x
	x
	x
	x

	Arctic Tern
	x
	x
	x
	x
	x
	x

	
	
	
	
	
	
	

	Priority
	high
	high
	high
	high
	medium
	medium


1.2.9.  Frequency and time

Annual monitoring during breeding season between April and July.

1.2.10. Assessment
The aims of a monitoring scheme for breeding success in the trilateral Wadden Sea have already been listed by Exo et al. (1996) and Thyen et al. (1998) and are still valid. Moreover, assessment of the conservation status of birds, as requested by the EU-Bird Directive, has been added since a favourable conservation status has become the guiding principle for management of bird populations in the Wadden Sea.

· Evaluate favourable conservation status requested by the EU Bird Directive
· Evaluate the target 'natural breeding success' in the Wadden Sea Plan (1997)
· Provide an 'early-warning' system to detect changes in the Wadden Sea ecosystem
· Explain observed trends in breeding bird numbers
In addition, a monitoring scheme for breeding success is beneficial to the assessment of the existing parameter 'contaminants in bird eggs' (there is a more direct link between contaminants and breeding performance than between contaminants and trends; Becker et al., 1998). Besides, it provides the necessary input for an integrated population monitoring of breeding birds in the Wadden Sea.

1.2.11. Reporting

An annual report on breeding success will be included in the regular 'highlight' reports in the Wadden Sea Newsletter and annual presentation of monitoring results on the internet (as is done for trends in migratory and breeding birds at the website of CWSS). Comprehensive data analyses will be included in the report on the total count (with 6 year-interval, next on the total count in 2012).

All data obtained from aerial and field surveys should be transferred to a geographical information system (GIS) for the analysis and assessment of the data (spatial and temporal development) and in combination with other GIS based information. 

1.2.12. Quality assurance

Appropriate monitoring protocols should be developed on national level. Intercalibration exercises should be carried out nationally and in the framework of the TMAP.

[to be included: reference to existing QA procedures and SOP]

1.2.13. Monitoring authorities

Denmark

· Danmarks Miljøundersøgelser (DMU/NERI)

Germany 

· Landesbetrieb für Küstenschutz, Nationalpark und Meeresschutz (LKN)

· Niedersächsischer Landesbetrieb für Wasserwirtschaft, Küsten- und Naturschutz (NLWKN)

· Nationalparkverwaltung Niedersächsisches Wattenmeer (NLPV)

The Netherlands

· SOVON Vogelonderzoek Nederland  
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1.3. Contaminants in bird eggs 

1.3.1.  Introduction 

Since the beginning of the 1980s, bird eggs have successfully been used as bioindicators of environmental pollution on the southern North Seacoast (e.g. Becker et al., 2001). Egg levels of chemical contaminants reflect pollutant uptake by the female, foraging close to the colony in the few days prior to egg-laying (Gilbertson et al., 1987; Becker, 1989; Becker et al., 1991, 1998, 2001). Furthermore, bird eggs are powerful biomonitors in long-term studies, since they reveal spatial and temporal trends in the contamination of environments (Furness, 1993; Bignert et al., 1995, 1998; Becker et al., 2001; Braune et al., 2001; Becker, 2003; Becker et al., 2003; Muñoz Cifuentes et al., 2003).

In order to assess variability in chemical contamination of the Wadden Sea, Common Tern and Oystercatcher eggs (Sterna hirundo and Haematopus ostralegus, respectively) have been sampled at selected sites from the western to the northern part since 1981. Both species are among the most common waterbirds using the Wadden Sea as breeding area (Rasmussen et al., 2000). The Common Tern is a long-distance migrant that arrives in the Wadden Sea in spring and forms large breeding colonies (Becker & Ludwigs, in press). Oystercatchers, however, are resident birds in the Wadden Sea area. Both species display different habits of foraging and have different diets: Common Terns feed mainly on fish which is taken by plunge diving, and is considered as a top predator of the Wadden Sea food-chain, while Oystercatchers mainly feed on macrozoobenthic organisms like mussels and worms (Smit & Wolff, 1980; Cramp & Simmons, 1985). The good knowledge of the biology and ecology of these species, their large populations and high abundance in the Wadden Sea, the high position they occupy within the marine food chains, and the capacity to accumulate persistent contaminants make them especially suitable as monitors of the contamination of the environment (Becker et al.,1998a).

Since 1998, contaminants in bird eggs have been monitored within the framework of the TMAP and as an integrate part of the joint bird monitoring in the Wadden Sea. Two trilateral reports have been published so far.

1.3.2.  Objectives
Monitoring the contamination of pollutants in bird eggs in the Wadden Sea is carried out in order
· to detect and assess the response of natural processes in the ecosystem to changes in pollution levels. The processes concerned here are food chain fluxes and reproduction (including recruitment). There are links with primary production and decomposition. 

· to detect and assess the response of species to changes in pollution levels which may affect the abundance and physiological functioning of species leading to structural changes in the ecosystem.
Furthermore, the monitoring has the aim to assess 

· the effectiveness of measure take for reduction of contamination (temporal trend monitoring),  

· the existing level of marine contamination (spatial distribution monitoring).

1.3.3.  Monitoring Requirements 

Wadden Sea Plan

Targets on “Birds” 

· Stable or increasing numbers and distribution taking into account that abundance of species is in line with prevailing physiographic, geographic and climatic conditions.

· Breeding success and survival determined by natural processes.

· Breeding, feeding, moulting and roosting sites supporting a natural population.

· Undisturbed connectivity between breeding, feeding, moulting and roosting sites.

· Fluctuations in food stocks determined by natural processes.

· Habitat, food stocks and connectivity between habitats supporting a favourable conservation status.
Targets on “Water and Sediment”
· Background concentrations of natural micropollutants.

· Concentration of man-made substance as resulting from zero-discharges.

· A Wadden Sea ecosystem which can be regarded as eutrophication non-problem area.

· Improvement of habitat quality for conservation of species.
Birds Directive (BD)

Article 2: Measure to maintain the bird population

Article 4: Special conservation measures for Annex I species, Annex V List of endangered species, important areas, data on population level, taking of wild birds, species as indicators of pollution, effects of chemical pollution.

Habitats Directive (HD)

Not relevant

Water Framework Directive (WFD)

Not relevant

OSPAR

Biological Diversity and Ecosystems Strategy, Annex V and Appendix 3

Ecological Quality Objectives: 

EcoQO Issue 3: 

3.2 Mercury concentrations in seabird eggs. 

3.3 Organohalogen concentrations in seabird eggs (see Table 1.3.5)

Ramsar

Not relevant

AEWA

Not relevant

1.3.4.  TMAP Monitoring Strategy

Table 1.3.4: Chemical Monitoring – Matrix Biota: Bird eggs (Common Tern, Oystercatcher).

	Parameters Biota
	
	Location*
	Frequency
	WFD
	BHD
	OSPAR
	Remark

	Bird eggs (Common Tern, Oystercatcher)
	
	
	
	
	
	
	

	Metals


	Hg
	1-6 stations per region
	1/y
	X**
	-
	X
	

	PCBs


	28, 52, 101, 118, 138, 153, 180
	1-6 stations per region
	1/y
	X**
	-
	X
	

	Organochlorines


	DDTs

HCHs

HCB
	1-6 stations per region
	1/y
	X**
	
	X
	

	Brominated flame retardants
	(BDE 47, 99, 100, 153) 1) 
	1-6 stations per region
	1/y
	X**
	
	X
	


* Selection of representative stations per region depends on location of bird colonies and feeding range of birds. ** According CIS Guidance on Chemical Monitoring / Netherlands: No WFD chemical monitoring in biota 

1) BDE on voluntary basis

1.3.5.  Methods

The sampling, preparation and chemical analyses follow the standardized methodological guideline for JAMP Biota Monitoring (OSPAR, 1997) which is part of the TMAP guidelines.

Parameters

See chapter 1.3.5. and 1.3.8. and table 1.3.5

Sampling
· Species: Common Tern (Sterna hirundo), Oystercatcher (Haematopus ostralegus)  

· For each species, site and year 10 eggs should be sampled with one egg taken randomly from each of 10 clutches from the first laying cycle within the year (after 1-5 days incubation) 

· Matrix: whole egg content 

· Sampling frequency: annual sampling 
· Sampling period: generally May/June (during the peak of the first laying cycle within the year which is species-, year-, and site-specific)

Analytical procedures
Sample preparation, extraction and analysis of contaminants from samples follows the procedures as described by Becker et al. (1998) and for the JAMP (OSPAR, 1997).

For details about chemical procedures see TMAP 2001 (Becker et al., 2001).

1.3.6.  Monitoring areas 

Sampling sites should reflect important breeding areas and species. To collect the necessary number of eggs over the period of the monitoring program sampling sites should be chosen, where sufficient pairs of birds can be expected to breed for the required number of years and where disturbances can be reduced to a minimum. Both coastal areas adjacent to the open sea and known “hot spots”, such as estuaries, should be included (OSPAR, 1997). 

Monitoring areas in the Wadden Sea shall be selected on the national level.

Bird eggs were collected in the following sub-areas of the Wadden Sea (numbering according to Essink et al., 2005).
1.3.7.  Parameters  
For the selection of the variables, the JAMP guidelines (OSPAR, 1997) have been taken into account. 

The following heavy metals are analyzed in bird eggs: 

· Mercury (Hg): methylene mercury (Met-Hg) and inorganic mercury (Hg) 

The following organic contaminants are analyzed in bird eggs (according to JAMP):
· Polychlorinated biphenyls, ∑PCB congeners JAMP CB congeners (28, 52, 101, 118, 138, 153, 180), additionally other PCB congeners (including 62polychlorinated biphenyl congeners); 

· organochlorine pesticides: ∑DDT (including p,p’-DDT, o,p’-DDD, p,p’-DDD, o,p’-DDE, and p,p’-DDE); 

· ∑HCH (including isomers of hexachlorocyclohexane);
· Hexachlorbenzene (HCB);
· ∑Chlordane.

A review of the parameters selection should be carried out in regular intervals.

1.3.8. Frequency and time
Annually sampling, preparation and chemical analyses of eggs in sub-areas of the Wadden Sea (see 1.3.7.).
1.3.9. Assessment

Changes in the abundance of birds may reflect natural fluctuations (including climate, weather, predation), and/or changes may be caused by contaminant levels or by other anthropogenic factors. The assessment therefore requires the monitoring information on these impacts. 

The ecological targets regarding birds and regarding water and sediment, as agreed at the Trilateral Governmental Conference in Leeuwarden (1994), will be used for the assessment in the Wadden Sea: 

· Favorable conditions for breeding birds  

· natural breeding success,   

· Background concentrations of natural micropollutants.

· Concentrations of man-made substances as resulting from zero discharges.
1.3.10. Reporting

The results should be delivered together with information on used methods and any other information relevant for an assessment of the data. The data should be reported annually to the national TMAP databases in accordance with the regulations at the national level. The location where eggs are sampled should be stored in a GIS to enable combinations with other GIS based information. 

1.3.11. Quality assurance

Since 1991 all egg samples have been analyzed at the ITI of the University of Applied Sciences or, since 2000, at TERRAMARE research center, Wilhelmshaven. The ITI participated in an intercalibration with two other labs, in 1996, 1997 and 2000 also in an international quality assurance (QUASIM-EME project), and results were ranked as satisfactory in most analyses.

1.3.12. Monitoring authorities

Denmark
· Danmarks Miljøundersøgelser (DMU/NERI)

Germany 

· Landesbetrieb für Küstenschutz, Nationalpark und Meeresschutz (LKN)

· Nationalparkverwaltung Niedersächsisches Wattenmeer (NLPV)

The Netherlands

SOVON Vogelonderzoek Nederland  
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1.4. Monitoring of migratory birds

1.4.1.  Introduction

In recent decades, the amount and quality of migratory waterbirds data has increased considerably. As part of the International Waterbird Census of Wetlands International, surveys formerly mainly focused on wintering numbers and distribution (Meltofte et al., 1994). The current JMMB-monitoring program, carried out in the framework of TMAP, consists of 2-3 internationally synchronous (complete) counts each year and bi-monthly counts during spring tide at numerous sample sites (Rösner, 1993). All these counts are carried out during high tide, when most birds congregate at high tide roosts within reach of observers (Koffijberg et al., 2003). These surveys allow assessments of numbers, distribution, phenology and trends; several national reports have been published (van Roomen et al. 2004; Blew et al., 2005; Laursen & Frikke, 2006). Especially knowledge of trends has much improved over the past years since not only wintering numbers (which are often small and fluctuate according to weather) but also the more important migration periods can be fully taken into account now. Therefore trends for the most important species during the peak migration periods as well as trends for the entire year can now be calculated for the entire Wadden Sea (Blew et al., 2005a, 2005b; Blew et al., 2007; JMMB, 2007).

1.4.2.  Objectives  

In the framework of the TMAP, the monitoring of migratory birds is carried out to detect and assess 

· the response of these species to changes in pollution levels which may affect the abundance and physiological functions of species leading to structural changes in the ecosystem; 

· the effects of fisheries and the occurrence and structure of communities;
· the effects of grazing on salt marshes on natural roosting habitats of birds. 

Further objectives of the JMMB-monitoring program are:

· to monitor changes in distribution and numbers of the populations of waterbirds within the Wadden Sea; 

· to estimate total population sizes of bird species present in the Wadden Sea at any time; 

· to reach proper estimates of the total numbers of birds using the Wadden Sea during a year; 

· to supply data for the estimation of population sizes of species using the East Atlantic Flyway; 

· to collect additional information which help to explain the patterns found.

1.4.3.  Monitoring Requirements

Wadden Sea Plan

Targets on “Birds” 

· Stable or increasing numbers and distribution taking into account that abundance of species is in line with prevailing physiographic, geographic and climatic conditions.

· Breeding success and survival determined by natural processes.

· Breeding, feeding, moulting and roosting sites supporting a natural population.

· Undisturbed connectivity between breeding, feeding, moulting and roosting sites.

· Fluctuations in food stocks determined by natural processes.

· Habitat, food stocks and connectivity between habitats supporting a favourable conservation status.

Birds Directive (BD)

Article 2: Measure to maintain the bird population

Article 3: Measure to preserve, maintain or reestablish a sufficient diversity and area of habitats

Article 4: Special conservation measures for Annex I species and for regularly occurring migratory species not listed in Annex I. 

Annex I List of species

Annex V: List of endangered species, important areas, data on population level, taking of wild birds, species as indicators of pollution, effects of chemical pollution.

Habitats Directive (HD)

Birds are characteristic species of marine habitat types and are part of HD monitoring and reporting scheme. 

Water Framework Directive (WFD)

Not relevant

OSPAR

Biological Diversity and Ecosystems Strategy, Annex V and Appendix 3

Ecological Quality Objectives: 

EcoQO Issue 3: 

3.6 Seabird population trends as an index of seabird community health. 

EcoQO Issue 7 “threatened and/or declining species”: presence and extent of species in the North Sea as shown on the Initial OSPAR List.
Ramsar

„Monitoring and analysis of the ecological character of the site and for assessing the status and trends of wetlands … of […], flora and fauna, […], conservation measures and potential threats.”

AEWA

Regional Agreement under the Bonn Convention. 

Annex 3 Action Plan:

Article 5: 

“endeavour to monitor the populations listed in Table 1. The results … shall be published or sent to appropriate international organizations, to enable reviews of population status and trends.

- … cooperate with a view to determining the migration routes of all populations listed in Table 1, using available knowledge of breeding and non-breeding season distributions and census results, and by participating in coordinated ringing programmes.”

1.4.4.  Definitions

Temporal terms

Bird days

The total of the daily bird numbers for one ore more species, for a given time period (i.e. a season or a year) and for one or more counting units. As the birds are usually not counted daily, the „bird days“ must be calculated with the data available; gaps between counts should not exceed 30 days. Bird days = (number of birds per day) x (number of days). For a day without a count, the “number of birds per day” is the arithmetic mean of the last count before and first count after this day. “Bird days” shall not be calculated if the time between two counts becomes too long, in particular during periods of large fluctuations. From a scientific point of view the “bird days” give a very good estimate of the total use on an area instead of using the maximum number. 

Bird year

In the Wadden Sea, the year for migratory water-birds goes from July of one year to June of the following year. Therefore, it includes only juveniles from one breeding season and only one type of winter (i.e. cold / normal or mild). 

Half-month period

Each month can be divided into two half-month periods covering “01 to 15” and “16 to the end” of a given month.

Spring tide

A tide which is greater than the average level and which occurs about every 15 days, when the moon is full or new. In the Wadden Sea, this actually occurs on average three days after a full or new moon.

Spatial terms

Counting unit

A geographically well defined area with fixed borders in which one or more counters count the number of birds present (see also spring tide counting site) and which can be counted during one high tide (usually < 3 hours). The smallest area for which data are collected. Usually the birds tend to stay within a “counting unit” during the high tide period.

Sidecode (national sidecode)

Each counting unit has a unique sidecode; these sidecodes are assigned by each country following their own rules.

Spring tide counting site

One or more counting units selected for long-term monitoring in which waterbirds are counted at each spring tide.

Tidal Unit

The Wadden Sea is divided into 29 such units, each of which covers an ecological unit of tidal flats and their adjacent roosting sites (i.e. a number of counting units). Note: This concept is not equal to the „tidal basins“ used for other projects, as they consist of a tidal inlet with adjacent parts of the mudflats up to the water divide. However, for migratory waterbirds usually the mudflats are much more relevant, therefore, a “tidal unit”, as used here, consists of a mudflat area with the adjacent parts of the tidal inlets (Meltofte et al., 1994).

Wadden Sea

Our study area. It is the coastal region between Blåvands Huk in Denmark and Den Helder in the Netherlands. It generally equals the so-called „Cooperation Area“ of the three countries. For ecological reasons, it includes the North Sea directly adjacent to the islands and sandbanks and the inland polders directly adjacent to the sea dike or, where there are no polders, the area adjacent to the salt marsh or the high tide line (see Figure 2.1). 
Types of Counts

Synchronous count

A count of waterbirds carried out in all counting units in the entire Wadden Sea on the same day or close to the same day, with the aim to measure the total number of birds present at that time (also called „total counts“).

Midwinter count

A special synchronous count of all waterbirds in the entire Wadden Sea in January.

Goose count

A special synchronous count of one or all goose species in the Wadden Sea, including marshland areas further inland from the polders adjacent to the dike.

Spring tide count

A count of waterbirds in the spring tide counting sites during or close to the time of the spring tide.

Aerial counts

Counts of specific species, groups of species or all waterbirds from an airplane (altitude 150-200 m) (Eider, Shelduck & Common Scoter at low or high (Kai to ask Karsten concerning DK proposals) tide in all channels or parts in the Wadden Sea and in the North Sea adjacent to the Wadden Sea) (other species at high tide in the Wadden Sea).

Analysis

Maximum number

The highest number counted for a species in one ore more counting units within a certain time period. Note: This is not necessarily the real maximum number of birds using the area, as there may usually be some turnover (i.e. the first birds having left the area while others still arrive). Also, there may be a time when the number of birds actually present is higher than at the time during a count.

Imputed value

A calculated value for a missing number of birds (i.e. a species not counted in one or more counting units for a given date). There are several statistical methods available for this, being also further developed. Though imputing is required for many of our calculations, the proportion of the results which have been imputed must be kept as small as possible to keep the error implied as small as possible. 

Phenology

Description of the annual variation of species numbers in one or more counting units, usually based on the average number for each half-month period for a number of years.

Other terms

National coordinator

The person who coordinates the migratory bird monitoring for a country or a federal state (i.e. Denmark, Schleswig-Holstein, Niedersachsen & Hamburg, the Netherlands).
Waterbirds

Species of birds that are ecologically dependent on wetlands. For the Wadden Sea, these belong usually to the families Gaviidae, Podicipedidae, Phalacrocoracidae, Ardeidae, Threskiornithidae, Anatidae, Rallidae, Haematopodidae, Recurvi-rostridae, Charadriidae, Scolopacidae and Laridae. For practical purposes other migratory species which are important for the Wadden Sea are added such as Peregrine Falcon, Snow Bunting, Shore-lark and Twite. However, although all waterbirds observed are also counted, it is usually a short list of the more abundant species which are analyzed for their distribution and trend. 

1.4.5.  TMAP Monitoring Strategy

The existing Joint Monitoring program of Migratory Birds (JMMB) have been successful for over 15 years and should be continued. It was concluded that additional migratory bird species can be included into the TMAP within the existing budget.

With regard to the assessment of the Targets concerning food availability, roosting and moulting areas, natural flight distances, specific projects should be initiated instead of inclusion of new parameters into the revised TMAP.

Table 1.4.5: Parameters with monitoring locations and frequencies and the relation to the other requirements 

	Parameters 
	
	Location
	Frequency
	Other
	BHD
	OSPAR
	Remark

	Migratory Birds
	
	
	
	
	
	
	

	Number and distribution of migratory birds
	According TMAP guidelines
	According TMAP /JMMB guidelines
	According TMAP / JMMB guidelines
	X
	X
	
	Additional species can be included (species selection by JMMB ), within budget

	Occurrence of selected typical species (birds)
	Numbers and distribution
	Offshore Area
	To be determined
	X
	X
	X
	Species selection by JMMB in preparation 

	Moulting birds

(selected species)
	Numbers and distribution
	Tidal area
	1/y
	X
	
	
	Shelduck, Eider


1.4.6.  Methods

Counts of waterbirds in the Wadden Sea are carried out during daytime and high tide, when most birds congregate at communal roosts along the shoreline and at islands and remaining sand flats (Koffijberg et al., 2003); sometimes, birds are also counted further inland, e.g. in polders. Counting dates are chosen around spring tide, and usually fieldwork is concentrated during a narrow time window around a chosen counting date, preferably avoiding adverse observation conditions such as fog and heavy rain. Observers mostly operate from dykes or dunes, using high magnification (20-60x) telescopes or/and binoculars to determine species and numbers. In larger salt marshes, trips to the shoreline are also made in order to obtain a better view of the roosting flocks. Small uninhabited islands and sands are counted from boats or are reached by foot during low tide; many of those are only counted from May to October.

Data is collected within small-scale counting units which can be covered by a single observer (or team of observers) during one high tide. In Denmark, part of the data refer to aerial surveys. For this purpose, a standardized flight route is used covering all parts of the Danish Wadden Sea, including open water (e.g. Laursen et al., 1997). Aerial counts of Common Eider and Common Shelduck are carried out in the entire Wadden Sea. 

Large-scale waterbird counts as carried out in the entire Wadden Sea, are subject to various errors, as observers often have to recognize species from considerable distances and count large flocks in a short time. Experiments have revealed 5-10% counting errors for the most common and more evenly dispersed species, however, in some situations the counting errors are up to 37% (Rappoldt et al., 1985); larger stochastic errors occur in less abundant species, which are often overlooked, and species which usually gather in a few large flocks (e.g. Knot). Comparison between synchronous counts in Denmark performed at the same sites from the ground and from aircraft show that the difference in numbers counted were below 10 % for Brent Goose, Shelduck, Mallard, Teal, Eider, Oystercatcher, Grey Plover, Bar-tailed Godwit and Common Gull (Laursen et al., 2008). Although errors are inevitably present in the data we do not think that they influence the patterns described to any large extent.

1.4.7.  Monitoring areas  

The Joint Monitoring Program of Migratory Birds is carried out as described by Rösner (1993), Rösner et al. (1994), Meltofte et al. (1994), and Poot et al. (1996). It includes three sub-projects:  

a. Complete surveys of all waterbirds in the entire area 

· Mid-winter counts: Synchronous counts of all waterbirds on all counting sites done in the Wadden Sea in January, which have taken place since 1980; including aerial survey for Eiders. 

· Synchronous counts of all waterbirds in an additional month to be selected from year to year.  

b. Synchronous counts of certain species in the entire area 

Synchronous counts of certain, typical Wadden Sea species, where additional counts are of particular importance and which are done during their period of peak occurrence: These are at least: 

· Geese count in May and November; 

· Sanderling count in May; 

· Shelduck and Eider counts during moult (August).
c. Spring-tide counts in selected areas 

Counts of waterbirds which are carried out on selected spring-tide count sites during or near to the time of the spring tide.  

1.4.8.  Parameters
Number of birds per species and counting site.
1.4.9.  Frequency and time

· Mid-winter counts: one synchronous count in January

· Synchronous counts: one per year at varying months
· Spring tide counts: every spring tide (nearly every two weeks) all the year

· Species counts: see 1.4.7. b

1.4.10. Assessment
The ecological targets regarding birds, as agreed at the Trilateral Governmental Conference in Leeuwarden (1994), will be used for the assessment in the Wadden Sea: 

· favorable conditions for migratory and breeding birds,
· favorable food availability,
· natural breeding success,
· sufficiently large undisturbed roosting and moulting areas,
· natural flight distances.
1.4.11. Reporting

All data obtained from aerial and field surveys should be transferred to a geographical information system (GIS) for the analysis and assessment of the data (spatial and temporal development) and in combination with other GIS based information. 
The counting results should be delivered together with information on used methods and any other information relevant for an assessment of the data. The data should be reported annually to the national TMAP databases in accordance with the regulations at the national level. 
The frequency for monitoring and reporting will be linked to the 6-year reporting period (in accordance with the HD, BD) by the bird expert groups.

1.4.12. Quality assurance

Quality assurance is carried out on national level. For example has Schleswig-Holstein training of counters twice per year. 

[to be included: intercalibration exercises, training of counters etc.]

1.4.13. Monitoring authorities

Denmark

· Danmarks Miljøundersøgelser (DMU/NERI)

Germany 

· Landesbetrieb für Küstenschutz, Nationalpark und Meeresschutz (LKN)

· Niedersächsischer Landesbetrieb für Wasserwirtschaft, Küsten- und Naturschutz (NLWKN)

· Nationalparkverwaltung Niedersächsisches Wattenmeer (NLPV)

The Netherlands

· SOVON Vogelonderzoek Nederland 
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1.5. Beached Bird Survey - TBBS

1.5.1.  Introduction

Oiled seabirds washing ashore, dead or alive, have had a signaling function since the very early days of oil pollution at sea. The number of dead oiled seabirds on the coastline is not in itself a reliable parameter for monitoring changes in oil pollution at sea. The percentage of birds that is oil contaminated among the birds found washed ashore (called the ‘oil rate’), however, has proven to be a useful monitoring tool (Camphuysen & Franeker, 1992; Stowe, 1982; Vauk et al., 1989). Differences in oil rates between sea areas have clearly indicated that chronic oil pollution was more intense around shipping lanes than elsewhere. In recent years, beached bird survey techniques have been further refined and species-specific oilrates were introduced as the main instrument to measure trends in chronic oil pollution at sea (Camphuysen & Franeker, 1992; Camphuysen & Heubeck, 2001).

1.5.2.  Objectives
Monitoring beached oiled seabirds is carried out to assess:  

· the existing level of chronic oil and chemical pollution in the maritime area (using oiled beached birds as indicator),  

· the effectiveness of measures taken for the reduction of chronic oil pollution (using oiled beached birds as indicator),  

· the effect of oil incidents on coastal birds and seabirds.

The relevant guidelines were elaborated in the framework of the JAMP by The Netherlands and Germany as lead countries (see Annex 9 of the meeting of the Ad Hoc Working Group on Monitoring (MON) in Copenhagen, 13 - 17 November 1995). The guidelines were endorsed by SIME (OSPAR, 1996; document SIME 96/12/1) in January 1996 and ASMO in March 1996.

1.5.3. Monitoring Requirements

Wadden Sea Plan

Targets on “Birds”
· Stable or increasing numbers and distribution taking into account that abundance of species is in line with prevailing physiographic, geographic and climatic conditions.

· Breeding success and survival determined by natural processes.

· Breeding, feeding, moulting and roosting sites supporting a natural population.

· Undisturbed connectivity between breeding, feeding, moulting and roosting sites.

· Fluctuations in food stocks determined by natural processes.

· Habitat, food stocks and connectivity between habitats supporting a favourable conservation status.
OSPAR

Ecological Quality Objective (EcoQO): 

3.1) proportion of oiled common guillemots among those found dead or dying on beaches. The proportion of such birds should be 10% or less of the total found dead or dying, in all areas of the North Sea. 
1.5.4.  Definitions

[to be added]

1.5.5.  TMAP Monitoring Strategy

The existing monitoring program of beached birds has been carried out since 1984 and was valuable tool to assess extent and trends in chronic oil pollution (QSR, 2004) and the effectiveness of measures to combat chronic oil pollution. The TBBS covers all typical Wadden Sea avifauna, and other abundant seabirds, such as scoter.

The relevant guidelines were elaborated in the framework of the JAMP by The Netherlands and Germany as lead countries in 1995 (JAMP Guidelines on standard methodology for the use of oiled beached birds as indicators of marine oil pollution, 1995). 

1.5.6.  Methods

The monitoring should be carried out according to the JAMP. For details, see JAMP guidelines (OSPAR, 1996):
a. Sampling 
The sampling should be carried out during winter with beached birds counts over representative stretches within 4-10 sub-regions per country.   

b. Marking 
Beached birds should be marked to avoid double counting. Notes should be made on the condition of the corpse and the presence of oil in the feathers (presence of oil, proportion of oiled birds).  

c. Information to be recorded 
For each survey the following information should be recorded date, place, km surveyed, km of coast with visible oil, characteristics of the oiling, name of observer, mark used, completeness of survey and problems encountered, other significant pollution of the beach and the list of beached birds.
d. Analysis 
Oil rates (i.e. the proportion of oiled birds of all birds found dead) should be calculated on the basis of the complete corpses only and for each sub-region separately.   

Trends in the overall numbers of beached birds per winter and in the overall proportion of oiled birds (oil rate, % of oiled corpses of all complete corpses found) can be established by comparing years, sub-regions and countries.   

In the TMAP, oil analysis is not part of the Common Package and will be carried out if necessary on a voluntary basis.  

1.5.7.  Monitoring areas
· Representative stretches per countries, selected on a national level

1.5.8.  Parameters  

Table 1.5.8: Chemical Monitoring in the revised TMAP – Trilateral Beached Birds Survey (TBBS).
	Parameters
	
	Location
	Frequency
	WFD
	BHD
	OSPAR
	Remark

	Trilateral Beached Birds Survey (TBBS)
	No. of beached birds per species; 

oil rate per species
	representative stretches per countries
	1-3/y (winter)
	-
	
	X
	According national existing program and OSPAR

	Oil analysis (not mandatory)


	Oil type (fingerprint)
	Selected sites 
	
	-
	
	X
	Oil analysis to be carried out on voluntary basis (e.g. to identify source of oil)


1.5.9.  Frequency and time

In winter time, one to three times per year searching for oiled birds.

1.5.10. Assessment
· Rate of oil pollution and source of pollution

· Impact of oil pollution on seabirds populations

1.5.11. Reporting

The transects should be transferred to a geographical information system (GIS) for assessment of the data (spatial and temporal development) and in combination with other GIS based information. 

The results should be delivered together with information on used methods and any other information relevant for an assessment of the data. The data should be reported annually to the national TMAP databases in accordance with the regulations at the national level.

1.5.12. Quality assurance

Appropriate monitoring protocols should be developed on national level. Intercalibration exercises should be carried out nationally and in the framework of the TMAP.

[to be included: reference to existing QA procedures and SOP]

1.5.13. Monitoring authorities

Denmark
· Danmarks Miljøundersøgelser (DMU/NERI)

Germany 

· Landesbetrieb für Küstenschutz, Nationalpark und Meeresschutz (LKN)

· Niedersächsischer Landesbetrieb für Wasserwirtschaft, Küsten- und Naturschutz (NLWKN)

· Nationalparkverwaltung Niedersächsisches Wattenmeer (NLPV)

The Netherlands

· SOVON Vogelonderzoek Nederland  
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ANNEX I

Breeding Bird Species in the TMAP. List of proposed breeding bird species in the Joint Monitoring Breeding Birds program taken EU Birds Directive into account. Added 4 birds species are marked with dark background in the order number. The presented list has been approved by the JMBB 07/2 meeting in Hamburg on October 31, 2007.

	No. 
	English name (scientific name) [Euring code] 
	German
	Dutch
	Danish

	1
	Little Egret (Egretta garzetta) [01190]
	Seidenreiher
	Kleine Zilverreiger
	Silkehejre

	2
	Red-breasted Merganser (Mergus serrator) [02210]
	Mittelsäger
	Middelste Zaagbek
	Toppet Skallesluger

	3
	Hen Harrier (Circus cyaneus) [02610]
	Kornweihe
	Blauwe Kiekendief
	Blå Kærhøg

	4
	Common Snipe (Gallinago gallinago) [05190]
	Bekassine
	Watersnip
	Dobbeltbekkasin

	5
	Mediterranean Gull (Larus melanocephalus) [05750]
	Schwarzkopfmöwe
	Zwartkopmeeuw
	Sorthovedet Måge

	6
	Little Gull (Larus minutus) [05780]
	Zwergmöwe
	Dwergmeeuw
	Dværgmåge

	7
	Gull-billed Tern (Gelochelidon nilotica) [06050]
	Lachseeschwalbe
	Lachstern
	Sandterne

	8
	Sandwich tern (Sterna sandvicensis) [06110]
	Brandseeschwalbe
	Grote Stern
	Splitterne

	9
	Common Tern (Sterna hirundo) [06150]
	Flußseeschwalbe
	Visdief
	Fjordterne

	10
	Arctic Tern (Sterna paradisaea) [06160]
	Küstenseeschwalbe
	Noordse Stern
	Havterne

	11
	Little Tern (Sterna albifrons) [06240]
	Zwergseeschwalbe
	Dwergstern
	Dværgterne

	12
	Short-eared Owl (Asio flammeus) [07680]
	Sumpfohreule
	Velduil
	Mosehornugl

	13
	Great Cormorant (Phalacrocorax carbo) [00720]
	Kormoran
	Aalscholver
	Skarv

	14
	Eurasian Spoonbill (Platalea leucorodia) [01440]
	Löffler
	Lepelaar
	Skestork

	15
	Barnacle Goose (Branta leucopsis) [01670]
	Nonnengans
	Brandgans
	Bramgås

	16
	Shelduck (Tadorna tadorna) [01730]
	Brandgans
	Bergeend
	Gravand

	17
	Wigeon (Anas penelope) [01790]
	Pfeifente
	Smient
	Pibeand

	18
	Pintail (Anas acuta) [01890]
	Spießente
	Pijlstaart
	Spidsand

	19
	Common Eider (Somateria mollissima) [02060]
	Eiderente
	Eidereend
	Ederfugl

	20
	Oystercatcher (Haematopus ostralegus) [04500]
	Austernfischer
	Scholekster
	Strandskade

	21
	Avocet (Recurvirostra avosetta) [04560]
	Säbelschnäbler
	Kluut
	Klyde

	22
	Great Ringed Plover (Charadrius hiaticula) [04700]
	Sandregenpfeifer
	Bontbekplevier
	Stor Præstekrave

	23
	Kentish Plover (Charadrius alexandrinus) [04770]
	Seeregenpfeifer
	Strandplevier
	Hvidbrystet Præstekrave

	24
	Northern Lapwing (Vanellus vanellus) [04930]
	Kiebitz
	Kievit
	Vibe

	25
	Dunlin (Calidris alpina) [05120]
	Alpenstrandläufer
	Bonte Strandloper
	Almindelig Ryle

	26
	Ruff (Philomachus pugnax) [05170]
	Kampfläufer
	Kemphaan
	Brushane

	27
	Black-tailed Godwit (Limosa limosa) [05320]
	Uferschnepfe
	Grutto
	Stor Kobbersneppe

	28
	Eurasian Curlew (Numenius arquata) [05410]
	Großer Brachvogel
	Wulp
	Stor Regnspove

	29
	Common Redshank (Tringa totanus) [05460]
	Rotschenkel
	Tureluur
	Rødben

	30
	Turnstone (Arenaria interpres) [05610]
	Steinwälzer
	Steenloper
	Stenvender

	31
	Black-headed Gull (Larus ridibundus) [05820]
	Lachmöwe
	Kokmeeuw
	Hættemåge

	32
	Common Gull (Larus canus) [05900]
	Sturmmöwe
	Stormmeeuw
	Stormmåge

	33
	Lesser Black-backed Gull (Larus fuscus) [05910]
	Heringsmöwe
	Kleine Mantelmeeuw
	Sildemåge

	34
	Herring Gull (Larus argentatus) [05920]
	Silbermöwe
	Zilvermeeuw
	Sølvmåge

	35
	Great Black-backed Gull (Larus marinus) [06000]
	Mantelmöwe
	Grote Mantelmeeuw
	Svartbag


ANNEX II

Status of breeding birds in the Wadden Sea during total counts in 1991, 1996 and 2001, expressed as the number of counted breeding pairs or territories. Data from 1991 after Fleet et al. (1994); data from 1996 after Rasmussen et al. (2000), both with corrections. Also given are status in the EC Birds Directive (Annex I species or not) and the proportion of the NW-European population breeding in the Wadden Sea.

[image: image1.png]Annex | o

Species EConts  popuution  PoPUlation  Populaton  Popultion

rective NW-Europe 127" 1996 2001
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Annex III 

Selection of species used or proposed in monitoring of breeding success in the Wadden Sea. Given are all species currently included in the breeding bird monitoring programme of JMBB/TMAP (after Koffijberg et al. 2005), along with their listing on Annex 1 of the EU Bird Directive, share of the NW-European population breeding in the Wadden Sea (%) and their inclusion in breeding success monitoring schemes so far. 'Pilot 1996-96' refers to the TMAP-pilot study by Exo et al. 1996 and 'NL 2005-07' to the recent Dutch scheme by Willems et al. 2005. 'NL IPM' refers to a proposed scheme for an Integrated Population Monitoring in the Dutch Wadden Sea, made by Reneerkens et al. (2005). Priority setting has been made by expert judgement during a JMBB meeting on 29 August 2007, using information given by Essink et al. (2005) and Koffijberg et al. (2005). Pro and contra arguments are given to show decision process.

	Species
	Annex 1
	Pop. %
	Pilot 1996-97
	NL 2005-07
	NL IPM
	Priority
	Motivation (+ pro / - contra arguments)

	Great Cormorant Phalacrocorax carbo
	-
	1-5
	-
	-
	-
	Low
	+: food specialist, link management 

- : not typical Wadden Sea species, disturbance

	Eurasian Spoonbill Platalea leucorodia
	x
	>25
	-
	-
	x
	High
	+: internationally important

- : disturbance

	Shelduck Tadorna tadorna
	-
	5-25
	-
	-
	-
	Low
	+: abundant in entire Wadden Sea

-:  practical implementation (breeding in holes)

	Common Eider Somateria mollissima
	-
	1-5
	-
	x
	x
	High
	+: food specialist, link management

- : only common in NL, 

	Red-breasted Merganser Mergus serrator
	-
	<1
	-
	-
	-
	Low
	+: none

- : rare species

	Hen Harrier Circus cyaneus
	x
	<1
	-
	-
	-
	Medium
	+: habitat specialist, link with management ,  declining species

- : disturbance

	Oystercatcher Haematopus ostralegus
	-
	5-25
	x
	x
	x
	High
	+: abundant, food specialist, link management, declining species, contaminants in eggs programme (TMAP)

- : none

	Avocet Recurvirostra avosetta
	x
	>25
	x
	x
	-
	High
	+: internationally important, food specialist, habitat specialist, link management

- : none

	Great Ringed Plover Charadrius hiaticula
	-
	1-5
	-
	-
	-
	Medium
	+: habitat specialist, declining species

- : practical implementation (low densities), disturbance

	Kentish Plover Charadrius alexandrinus
	x
	5-25
	-
	-
	-
	Medium
	+: habitat specialist, declining species

- : practical implementation (low densities), disturbance

	Northern Lapwing Vanellus vanellus
	-
	1-5
	-
	-
	-
	Medium
	+: habitat specialist, link with management

- : only common in DK, not typical Wadden Sea species

	Dunlin Calidris alpina schinzii
	x
	1-5
	-
	-
	-
	Low
	+: declining species

- : only in DK, practical implementation (low densities)

	Species
	Annex 1
	Pop. %
	Pilot 1996-97
	NL 2005-07
	NL IPM
	Priority
	Motivation (+ pro / - contra arguments)



	Ruff Philomachus pugnax
	x
	<1
	-
	-
	-
	Low
	+: declining species

- : only in DK, practical implementation (low densities)

	Common Snipe Gallinago gallinago
	-
	<1
	-
	-
	-
	Low
	+ : habitat specialist, declining species

-  : only in DK, not typical Wadden Sea species

	Black-tailed Godwit Limosa limosa
	-
	1-5
	-
	-
	-
	Medium
	+ : habitat specialist, link with management 

-  : scattered distribution, not typical Wadden Sea species 

	Eurasian Curlew Numenius arquata
	-
	<1
	-
	-
	-
	Medium
	+: habitat specialist, link management

- : disturbance

	Common Redshank Tringa totanus
	-
	5-25
	x
	-
	-
	Medium
	+: abundant, habitat specialist, link management

- : practical implementation (difficult species)

	Turnstone Arenaria interpres
	-
	<1
	-
	-
	-
	Low
	+: none

- : rare species

	Mediterranean Gull Larus melanocephalus
	x
	<1
	-
	-
	-
	Low
	+: none

- : rare species

	Little Gull Larus minutus
	x
	<1
	-
	-
	-
	Low
	+: none

- : rare species

	Black-headed Gull Larus ridibundus
	-
	5-25
	x
	x
	-
	High
	+: abundant, ongoing studies already done

- : not habitat or food specialist

	Common Gull Larus canus
	-
	1-5
	-
	-
	-
	Low
	+: abundant

- : not typical Wadden Sea species

	Lesser Black-backed Gull Larus fuscus
	-
	>25
	proposed
	-
	-
	High
	+: internationally important, food specialist, link management, link herring gull

- : only abundant in NL and NI

	Herring Gull Larus argentatus
	-
	5-25
	x
	x
	-
	High
	+: link management, link Lesser Black-b. Gull, contaminants in eggs programme (Germany)

- : none

	Great Black-backed Gull Larus marinus
	-
	<1
	-
	-
	-
	Low
	+: none

- : rare species

	Gull-billed Tern Gelochelidon nilotica
	x
	>25
	-
	-
	-
	Low
	+: internationally important

- : rare species, disturbance

	Sandwich Tern Sterna sandvichensis
	x
	>25
	-
	-
	x
	High
	+: internationally important, food specialist, link management

- : limited distribution

	Common Tern Sterna hirundo
	x
	5-25
	x
	x
	-
	High
	+: food specialist, contaminant in eggs programme (TMAP), link Arctic Tern

- : none
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	Arctic Tern Sterna paradisaea
	x
	1-5
	-
	-
	-
	High
	+: food specialist, link Common Tern

- : limited distribution

	Little Tern Sterna albifrons
	x
	5-25
	-
	-
	-
	Medium
	+: food specialist, habitat specialist, link management

- : practical implementation (remote sites), limited distribution, disturbance

	Short-eared Owl Asio flammeus
	x
	<1
	-
	-
	-
	Medium
	+: declining species, habitat specialist, link management

- : disturbance, practical implementation (difficult species


